SUMMARY. Iron overload as well as iron deficiency may play a role in the pathogenesis of diseases in the newborn and infant and therefore knowledge of the iron status is essential. Using an automated method for the determination of plasma latent iron-binding capacity (LIBC) we measured the LIBC in 20 full term and 20 preterm babies and 20 adults. LIBC was also calculated from transferrin and iron concentration.
Iron is an essential trace element in man. However, iron in its free, non-protein-bound form can induce formation of reactive oxygen species and is therefore highly toxic. I In plasma, iron-induced oxygen radical formation is prevented by binding of iron to the glycoprotein transferrin, which has two high-affinity iron binding sites. Normally, there are considerable reserves of transferrin to bind any excess iron. However, in certain pathological conditions the iron binding capacity may be exceeded and iron-induced reactive oxygen formation may occur. I This mechanism has been implicated in the pathogenesis of diseases like thalassaemia-and haemochromatosis.! In the newborn, the concentration of transferrin is low, and control of iron absorption is thought to be poor in the premature infant," Furthermore, non-protein-bound iron has been found in cord blood samples of healthy newborns.S" The presence of this form of iron is thought to play an important role in the pathogenesis of bronchopulmonary dysplasia Thus, the assessment of the iron status of the newborn is important. This is usually achieved by measuring the amount of transferrin and iron in serum and calculating the percentage of transferrin saturation, or by measuring ferritin or by measuring total or latent iron binding capacity (TIBC and LIBC, respectively). In this study we have compared measured LIBC and calculated LIBC in plasma samples from preterm and term babies and adults.
MATERIALS AND METHODS

Analyser
The analyser used was the Cobas Mira (Roche, Mijdrecht, The Netherlands). The LIBC assay was performed as follows (final concentrations are in brackets): 50 iLL of plasma sample was incubated with 260 iLL of a mixture of Tris/HCI buffer pH 7·8 (0,3 M), ferroammoniumsulphate (13' 8 iLM) and ascorbic acid (0,35 mM) in diluted acetic acid (12 mM) for I ·5 min and blank absorbance was measured. The iron not bound to transferrin was then comp1exed by addition of 70 iLL ferrozine solution (5' 5 mM). The absorbance of the complex was measured at 550 nm, after 2 min. The LIBC was calculated as the difference in concentration of the iron saturation solution and the measured unbound iron. Within-run precision at the level of 25 . 9 iLmol/L was 1·0070 and O·6% at 64 iLmol/L. The between-day precision was 6· 8% and 4· 8%, respectively.
Reagents
LIBC was also calculated from the concentrations of transferrin and iron, assuming that two atoms of iron are bound per molecule of transferrin and the molecular mass of transferrin is 79570 Da. 
Plasma samples
Venous cord blood samples were obtained by gentle needle aspiration from the separated placenta, within 15 min after birth from 20 term babies (gestational age > 37 weeks) and 20 preterm babies. Ten of the preterm babies showed no signs of birth asphyxia: the other 10, had a normal cord blood pH and an Apgar score~7 at 5 min. Venous blood samples were also obtained from 10 men and from 10 non-pregnant women who were not taking oral contraceptives.' The blood samples were immediately centrifuged and the plasma stored at -70°C.
Statistical analysis Orthogonal regression analysis was performed according to the Deming model. 12 For comparison of two groups the non-parametric MannWhitney test was used. Table 1 shows the parameters of the iron status in the three groups. The LIBC calc values are higher in all three groups (Fig. 1) . In seven of 20 preterm babies the LIBC was zero, which indicate complete saturation of the transferrin. However, in these seven samples the LIBC calc was greater than 23 iLmol/L (Fig. 1) . Figure 2 shows the correlation of the measured LIBC versus the transferrin saturation. In the term newborns and adults measured LIBC and transferrin saturation correlated well (transferrin saturation = -O·827 * LIBC + 47· 2; r = O·864, Sy: x= 6· 5). Preterm babies had much lower transferrin saturation andlor lower LIBC values. In the seven preterm samples without any LIBC 
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spuriously high during an acute phase reaction or in liver damage. Furthermore, ferritin levels provide no insight into the possible presence of non-protein-bound iron. The transferrin saturation or the LIBC can provide this essential information. The transferrin saturation, calculated from the concentrations of iron and transferrin, is based on the assumptions that the molecular weight of transferrin is always the same and that it has two binding sites per molecule. The transferrin concentration can vary with the method used 14 and there is some indication that the transferrin in the preterm infant has lower binding affinity than that of the term infant.v" Direct information on the non-occupied binding sites of transferrin is given by the LIBC. The average LIBC of the preterm and term newborns is much lower than that in the adults (P<O·OOl) and in seven preterm infants no LIBC could be detected. The lower LIBC in these groups can be explained by their lower transferrin and relatively high iron concentrations. Surprisingly the calculated LIBC values were higher than the measured results. Possible explanations for this discrepancy are: (i) an overestimation of the transferrin concentration due to the type of the transferrin assay (radial immunodiffusion method); (ii) the use of a relatively low molecular mass for transferrin in the formula for the calculation. Assigning a precise molecular mass to transferrin is difficult, because of the reported differences in glycation.!" We used a molecular mass of 79 570 Da,16 but others have used masses ranging from 76 500 to 99 000. 17 Regression analysis of TIBC and transferrin values, suggest a molecular mass of 100 000 Da. If this value is used the LIBC ca1c value will be about 30070 lower. However, even these LIBC calc values were higher than the measured LIBC. The reason for this is not clear.
Transferrin saturation is also dependant on the molecular mass of transferrin. I? Average transferrin saturation is high in the newborns compared to the adults, which is in agreement with Milman!" although 11 of 20 values in preterm babies are within the adult range. In the seven newborns with no detectable LIBC the transferrin saturation was about 50070. We have previously! reported that a low or absent LIBC correlated with the presence of non-proteinbound iron, as assessed by the bleomycin assay. In addition, when the ability of the neonatal plasma to inhibit iron-induced liposome peroxidation was studied plasma from 43070 of the babies (all those with low or absent LIBC) actually stimulated Non-protein-bound iron is highly toxic and is believed to play an important role in the pathogenesis of several diseases in the newborn. 13 Iron deficiency on the other hand is associated with impaired psychomotor development. 9 Therefore information on the iron status of newborns is important. In adults, ferritin levels or transferrin saturation are most frequently used as an index of iron status. Ferritin which is widely accepted as a reliable indicator for iron stores may be peroxidation, suggestive of the presence of non-protein-bound iron.' Presence of nonprotein-bound iron in the newborns has also been reported by others.l-!? We conclude that the LIBC assay on the Cobas Mira is suitable to study iron status of the preterm and term infants, and that calculated LIBC and transferrin saturation values can underestimate the presence of free iron.
